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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dispersion-shifted 
optical fiber of substantiallly single mode which satisfies such 
condition that a bending loss is 100 dB/m or less, and capable 
of sufficeintly enlarging an Aeff and reducing the dispersion 
slope. 

SOLUTION: This dispersion-shifted optical fiber having a 
double O-ring type of refractive index distribution shape has a 
cut-off wavelength serving as substantial single mode 
propagation, of which an Aeff is 45-1 20 jum2, a dispersion 
slope is 0,03-0.10 ps/km/nm2, a bending loss is 100 dB/m or 
less, and of which an absolute value of a wavelength 
dispersion value is 0,5-8 ps/km/nm, in a using wavelength 
band selected from 1,490-1.610 jum. 



S 



Ir1 



1 



LEGAL STATUS 

[Date of request for examination] 27.03.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAcLa4wTDA41 3033647P1 .htm 



2004/12/01 



Searching PAJ 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAcLa4wTDA41 3033647P1 .htm 



(}9^B*mmffff ijvy <i2> ^ ^ ^ ^ (a) cnmmmsSi«»^ 

#132001-33647 
(P2001-33647A) 

(43)i:^M B ¥J^13^ 2 9 B (2001. 2. 9) 

(51)Inta' I»BIJE# FI f-m*(##) 

G0 2B 6/16 331 G0 2B 6/16 33 1 2H0 5 0 

6/22 6/22 



mssa^ mnima)9:9 ol 7 m) 





WHTll -205450 




000005186 










(22)mSB 


^JE£1 1^ 7 ^ 19 B (1999. 7. 19) 




























































10006^08 














F^— A(##) 2H050 AB04Y AB05X ABIOX AC09 








AC16 AC28 ACTS ADOO 



(54) C»lfl©«»] iMtt5/7h3t:7y>f/t 



(57) [mm 

i>^Wci^y bytyr >(^^C:i6l^X. 1 4 9 0 1 6 1 0 
nm3&>e)3i!R5n^<^ffliffiS^&C*5C^r. A e f f 
5— 1 2 0 :9't5(:^P--:7-:;&50 . 10 

ps/kni/nm\ m-fm^i^l 0 0 dB/m&rF. 
'^m^WLBo:>mMBti^ 0 . 5 8 p s /k m/n mt?*> 




j:3 



r4 



I 



1 

im^m 1 ] *'C^:3 TSfi<mm±^. imxm i u > ^ 

1 ) . (A2, r 2) . (A3, r 3) . (A4. r 
4) tLfct^. Al <!:A3^3::gl(DfiI. A2«jECDffi. 
A4«0Jei±^CtS:SSn/c®!ff*^>?&?^**-r^^tfc 10 

1 4 90-16 I 0 nmf)^t^miR$tl^^mmm^^C:i6 
1>X. Ae f f *54 S-^l 2 0 ^fl^tJc::^ a - 

0. 0 3-0. 10ps/km/nm\ ftCfti^^&n 
0 0 d B/m«T. iSS^tftfiia)^ffl:/&i 0 . 5 - 8 p 

2 ] ft*5i 1 t^ctmo^^iyy vityy^ 

Jcfcl^r. Ae f f 3555 0-7 5 /im\ ^3^f5(;^n-:/ 20 
i)^0, 0 3—0. 0 6 p s/km/nrn'-Cft-SCi* 
ItStif ^^15(^:7 Yyy 
[«^^3 ] ft*:«2^Cfa«8Q^»t^':7 Y^y r 
^cfcl^r. ?fi^S^tJcfii?&m<Dfii*WU. 3!)>o-0. 5 0 
%^Al^-0. 25%, 0. 65%^A2^0. 85 
-0. 50%^A3^-0. 25%. 0. 0%^A 
4^0. 30%. 1. 5^r2/rl^2. 5, 1. 5 
^(r3-r2)/rl^2. 5. 0. 5^(r4-r 
3)/r2^2. OXhi>Ct^W^t'r^^WLi^y V 
yy-(^^. 30 

m^mA ] m^m2^ctm<D^WLiyy v%y r^^^ 

tiOol^X. a?S4>tS:ffi*5iE®ffl*WL. T&^o-O. 5% 
^Al^-0. 05%. 0. 75%^A2^0. 85 
%. -0. 50%^A3^-0. 15%. 0. 0%^A 
4^0. 3%. 1. 5^r2/rl^2. 5. 1. 5^ 
(r3-r2)/rl^2. 5. 0. 5^(r4-r 

3)/r2^2. ox$>^ct^mct'r^^n'^y h 

m^mb ] m^m i (^amco^WLiyy h^y r^^^ 

tcfcl^r. Ae f fifil 5-1 0 0 jLtm'. :»tS(;^P- 40 
y't^O, 0 6 — 0. 0 9 p s/km/nm'r^-SCi 

^mmtr^^WL^y vyr^^^. 

cc^ji^^r. '^^^WLmi)^^(om^m\^. -o. 50%^ 

Al^-O, 20%. 0. 65%^A2^0. 85%. 
~0. 50%^A3^-0. 25%. 0. 0%^A4^ 
0. 30%. 1. 3^r2/rl^2. 5. 0. 5^ 
(r 3- r 2) /r 1 ^ 1 . 5. 0. 5^(r4-r 
3)/r2^2. OXih^Ct^mW^t^W^L^^^ 

9kiyy hy r ^^"^^ 50 



1^132 0 0 1 -33 64 7 
2 

m^mi] m>!^ms(tcnm<D^9k^>y h^yr^^^ 
«:*5c^r. m&f^WLm^^jEom^mL. i^^-o-o. 50 

%^Al^-0. 05%. 0. 65%^A2^0. 85 
%. -0, 50%^A3^-0. 15%. 0. 0%^A 
4^0. 30%. 1. 3^r2/rl^3. 0. 0. 5 
^(r3-r2)/rl^2. 5. 0. 5^(r4-r 
3)/r2^2. OXi>^Ct^imtT^^WLiyy h 
yy-(^^o 

m^ms ] rn^m i t^^m<o^WLiyy v^y r 

tC^sC^r. Ae f f*5 1 0 0-1 2 0Mm'. 
--zf-b^O. 0 8—0. 1 0 p s/km/nm'-C*SC 
t^mWitr^^WL'^y Vy r 
[i«3j^:S9} n^ms^c%m(o^%Liyy V^yy^^^ 

tCfcC^-C. a^S»»ffl7&iiE<Dfii*W0. ?!po-0. 5 0 
%^Al^-0. 25%. 0, 65%^A2^0. 75 
%. -0. 50%^A3^-0. 25%. 0. 0%^A 
4^0. 30%. 1. 3^r2/rl^2. 5. 0. 5 
^(r3-r2)/rl^l. 5. 0. 5^(r4-r 
3)/r2^2. OXih^Ct^^trh^Wilyy V 

[0 00 1 ] 

{mmcom-ir^wm^mi :^m^\mmi^y v^yr-( 

WL:^u-y'^mfi>^<OX^^. 
[0 002] 

m^(omri) se*. ^y y ^ ^^mm^^m\.^fc%mm 

wm^^n^^im.'tr^cLi^mmx&^bo imm^^ 
^m^imm^^xmrnn-^ti^. mmmmxnz 

/A e f f Xm^in^o C CX. n 2 mmBmVrm. 
A e f f ittW^::iT«immxS>^o n 2 ««f4CC J: 0 

a-soffl-T^^/cfe. A e f f ^ffi^T-s ctmm 

m^m)}m^i&m^^(o^mmmj:^mx^^. 

iSS (nm) . mm(Dr&S:^nm (p s/km • nm) 
<D»Wi.:^a-'y'f)ii^^i.>t. SJ^SPflcDi^S^lfcfilcDM 

1 0 0 d B/mtiTtc^oc <i:;&5gr<£RB©^ft^i UrS 

[0 00 3 ] ^cx. m&x\t. m^^mmw-i o-e 
2 6 4 o-^^$g. Jt^ia^i 0-2 9 3 2 2 b^&m. n 

g§^8-2 20 36 2^<&$8. ItPa^ 1 0 - 2 4 6 8 3 



3 

[0 004] 03 (a) -03 (c) «C<DJ: 5 3&:^3^tSt 

'l:^nrssr*>o. ^<09^mJdiC. coctJ^c^nrSBi i j: 

iB^S:3rSB 1 2 J: 0 fcfi®»f^<0^ ^ F 1 6 ;&5St:r 10 
[0 00 5 ] 03 (b) hriTMCOfflJf^ 

2 1 oii^jaitciSBSf ^cD^rasB 2 2 ;05s&:r e>n. C <D 
^m^2 2 o^i^isiioc. ccD4ip^gi52 2 cfc i>mim^ 

V. :«>^oMiB'*>i:^rj r SB 2 1 J: 0 tffifflSr^© 0 > 
rSP2 3*iSC:f6n. S5K:C(Dy>ty3TSP2 3<Di1- 
iS±fC. *PagB2 2<J:O^><g®Sr^C7)<Sia»f^gB2 5:0^ 
S:t:te>tirnT2 4:?&5:^^$tiTCi^o ^Ur. CO® 
mifrmSi 2 5 <Di1^jg±«:. fiSJr^SB 2 5 J: "P fclSBJf 20 
^-C. ^J^^omrlB 43^8152 2 J: 0 tfiBSfmoi^^ K 2 

[0006103 ( c ) o u >i/m(Dm9Tm^^m 

3 1 (D^^±tcBi/a»T*Oiiia:3TgP3 2?55^tt6nr 
2mm^<Dar 3 4i^mf3L$tiX\.>^o -eur. 

r3 4<D?f^±CC. Hiria®2InT8B3 2J:»3«>{gffl»f¥ 
(D^^y 3e/)m^iibtlX. F3 6*^d6r 3 

[0 00 7] Itfc. ^mmA^t. -fe^y^FnT^OB 30 
CtlfC^^. Ae f f <DM;^J:0fc^»t5(;^P-:/Oig^S 
^yr^^'^is m^W-l 1 -1 1 9045-^41^«:*5l^ 

[0008] 

l,Ciy>^)\^^-¥Xi>i>Ct^. ftCfa^^lOOdB 
/mOTtC^-:><bCi^^Tr«. Ae f f <DjKAi» 40 

WLy^u-y'coi&.m^mmifC-t^icmSi'r^cticmmx 
$>'yfCo :^mM^mn^mm^cm^xrj::$tifci>o:>x. m 

mmi.Ciy^^jV^- FT* 0 . 3&^ofttf a^fej&i 1 0 0 d 
f f(Diui^t^WL:^a-y'(D&m^m^cti)SX^i>^ 

^uy h^y r -^^^^mmrh c t^mmt-r^o 

[0009] 

6 8 6 7 7-^ (1$gSeS6 1 - 1 4 1 7 7 9-^) CCfeC^ 

■c. 3r<bii-s±(c^^-^ F;&«t9:ct6nr3^o. con 50 



#13 2001-33647 
4 

CC. C(DtJ7 "7 F J: 0 fciii/SJT^cDII 1 V > ^8P?&5g:^:f 
CCD^l y>^gBOj+iS±CC. C<D^^-yFcfc»3 
«>ffi;S5f^cDll2 y>ygB*ia:&'t6n. CCD^2y>:5^ 

•rsig3 y>^gB:?&^i9:c:renri«^sn/c2«ou>iy 
Ae f f cDfcA:i53^ijxp-:/cD®?aj^|DlB$^*3ir^ 
htifc^'y vYtf^hu^. cne>*^i:^:3TgB. mi y> 

m2U>^. *5«i:0*»3 U>tySPOCfcl:»r. 
^-^^ F^»?|I^L/ci#(Dl;bJa*f^Mi*S*. ^ti^ 
n(Al. rl). (A2. r2). (A3. r3). 
(A4. r4) il/Zci*. A\tA3U%(Om. A2 

«iE(D^i. A 4 0 y ±tc^ ? fifcimm^m^^ 

^^h^Wil^y Yity r >( J^^^\i>X. 1 490-- 16 
1 0 nm*:»6aJR*n-Sffiffl?eS^5C:telir. A e f f 

1) ^A 20 uim\ ^m:^Vi--y'i)^0, 03-^0. 

1 0 p s/km/niii\ ftCfa^:^)U 0 0 d B/mJ^ 
'mc^m^(Dm^mi^^O. S-Sps/km/nm 

*y'^^^m^^ctinWLt'^i>i^WLi^y V^yr-( 
^^x^^. m2 (ommkm i <omM<o^WL%yy V^y T 

-<v'^'K:*5l>r. Ae f f 0-7 5 um\ :»tSEXCi 
>-:/:;&50. 03—0. 0 6 p s /km/n m'-C^-SC 

t^w^t^i>^myy vy T -( ^-^xh^, m3<D§m 
m2<o^m<of^myy h^yr^^-^^^hi.^x. mm 
^tS(fii;&^a<Dfii^^L. *^o-0. 50%^A1^- 
0. 25%. 0. 65%^A2^0. 85%. -0. 5 
0%^A3^-0. 25%. 0. 0%^A4^0. 30 
%, 1. 5^r2/rl^2. 5. 1. 5^{r3-r 

2) /rl^2. 5. 0. 5^ (r4-r 3) /r2^ 
2. ox^y^ct^^t-r^^^Wiiyy hyr>(J^X$> 

-So m4(D^m{t. m2<omi<oi^%Liyy v^y r ^ j< 
^c*si^r. m&^nmt^iE<Dm^mi^. i)^r>-o, 5% 

^Al^-O. 05%. 0. 75%^A2^0. 85 
%. -0. 50%^A3^~0. 15%. 0. 0%^A 
4^0. 3%. 1. 5^r2/rl^2. 5. 1, 5^ 
(r 3- r 2) /r 1 ^2. 5. 0. 5^(r4-r 

3) /r2^2. OX^^Cti^tr^^W^i^y h 

yr>(j^xA^. mb(Dmm\t. mi<omm<D^WLiyy 

h3t:^T >r^^'^*5lir. A e f f ?ti57 5- 1 0 0 M 
m\ ^Wi:^a-y'i)SO, 0 6-0. 0 9ps/km/ 



5 

cctet^r. i&m^WLm^mom^mu. -o. 50%^ 

Al^-O. 20%. 0. 65%^A2^0. 85%. 

-0. 50%^A3^-0. 25%. 0. 0%^A4^ 
0. 30%. 1. 3^r2/rl^2. 5. 0. 5^ 
(r 3- r 2) /r 1 ^ 1 . 5. 0. 5^{r4~r 

3)/r2^2. o-e*sc<hSr«Fa<t*#®i-r-s^ 

mV. iP-o-O. 50%^Al^-0. 05%. 0. 6 
5%^A2^0. 85%. -0. 50%^A3^-0. 
15%. 0. 0%^A4^0. 30%. 1. 3^r2/ 
rl^3. 0. 0. 5^ (r3-r2) /r 1^2. 
5. 0. 5^ (r4-r 3) /r 2^2. On^^Ct 

m\<Dmi<o^WLi^y V^yy^^'^^cid^.^r:. Ae 
ff3&si 0 0-^1 2 0 :»ffe;^a-:/:;&S0. 08 

^0. 1 0 p s/km/nm'r^^C:<h^1#^<b"r-5> 

<mmyyv^yr^'^K^\i^x. m.ms^%LmffijE<om 

^mb. ^^-0-0, 50%^Al^-0. 25%. 0. 
65%^A2^0. 75%. -0. 50%^A3^- 

0. 25%. 0. 0%^A4^0, 30%. 1. 3^r 
2/rl^2. 5. 0. 5^ (r 3- r 2) /r 1 ^ 

1. 5. 0. 5^ (r 4- r 3) /r 2^2. OT?*S 

ct^^WLtri>^WLi^y hyr -Y^^'t?*So 

[0010] 

[mmmmcDBm] m i \it:^^BM<D^w^iyy h^y r 

feOOr. C<D®#f*^fli0t^«:3T5iC<D=iT5©i^ 
MB^^-^ F6<fc0fcffiS«f^CD4''i:^:3rSI5lcD^ 

s±cc, tjiad' -5 K 6 J: 0 fewrajf^om 1 y > tj^sp 
2*^tg:tt6n. c<Dmivyi/s^2(D9\^m±(fC. huib^ 

[001 1 ] CCD^^iyy V%y r ^J^liC^i^^X. 

v^m^m-Thy vm^mmi^tcy vmmm'B^ij'y:^. 

01 CC^L/cJrOtcSS (i?».i:xrJTSPl. ^ 

iy>^a52. ii2';>y§B3. Ii3»;>ij/a54. 

K6) ©mi^?5iHJffli-Ct3:?Jc< . tl^^^mc. i,>t>^ 
[0 0 12]$/c. A U^^^ y K6(D®ST^^a*«: 



(4) 2001-33647 

6 

L/c<^:#CD4I>C^:3TS15 1cr)it®5f*^. A2«i5''7-^K 
ecOIBJf^^rSlgtCLyti^omi ')lytfU2<OtmVx 

2'j>!f^3(Dtm9Tmm. AAict^'yy i^ecDmmm 

So A 1 <bA3«Ji(D^i**b. A2»iECDmWL. 
A4»0«±r*So -r&to^. ^'CorSUKDJSJT^ 
n 1 ^^2 y>t5^gP3<Z)®5f^n 2tS^^ K6(DS*t 
c<fc»9 fc/h3<. mi 0>^S(^2<Dmifrmn2ltt^ 
10 ^r:^ K6©il9f^n c<t«3fc:^^<. ||3y>ygP4(D 
HSf ^ n 3 ^ -7 K 6 CDHSf * n c tl±CDfii^Cg:tf- ^ 
ntri^So ^/c. r l«nf».i:xnrgi5lCD*S. r2t3:|| 
1 «; >^^gP2CD^S. r 3ti||2 y >^gP3(D^S. r 
4^113 U>^SP4(D4^Sr^'5o 

[0013] :^mMco^mi^y hz/ty r ^-^(D&mmS: 

^« 1 4 9 0 - 1 6 1 0 n m(Dmm^^hmSLtj:i&&m(D 

9 0-1 5 30 nm(Dmm^^hm^(Dm&m^m^?>& 

20 (mKl 5 0 0-'l 52 0nm) *^a!RSnSo 

$/c{i. 1 53 0-1 5 7 Onm(DffiH?&>e>^ScD5ffiS 
Ji^WT-SS^S^ (m«l 540-1 565nm);&5 
ilfRSnSo */c«. 1 5 7 0- 1 6 1 0 nmCDfiSHJ^ 
6B^ScDigSi!ig^WrSigS« (m^^l 5 7 0-1 6 

^n-Cl^^CD^l 5 3 0-1 5 7 0 nmCDffiH-C^'2>o 
[0 0 1 4] Ae f f fitarf(OjRiy>^^^tfbti^i>(DX 

[0015] 
30 [»1] 

2;r{j^a|E(a)|2daf 
Aefir= 

j;r»iE(a)rda 

E(a) :iJ^a-C(7>«||5»S 

[0016] ;*c^«:43l>r. ffiffliSS^CcfcWSA e 
f f *U 5 um'*j«-CASi:. ^Nfig^JamofllW^ 
40 -\'^-C$>?>, Ae f fHfil 20 iim'iC^Li>i><Oitm 

[0 0 1 7 } <sMjgS^K*st:fS^ti:^a-:/ 

^ffljfiS^{c*sws^ti;;^a-7'«o. 03~o. lO 
P s/km/nm'iStiS. 0. lOps/km/n 
m' * C ^ i <b jeS»tStfil©ig?S«(|?tt*i:^# < «c «5 , 

0. 0 3 p s/km/nm'*jSI©fc<D«S8 

50 [0018] fttf ^B^fe«. fieffl«s^tc4Bt»rftif as 



7 

(2R) ifi2 0mm<r>^<Dm^^^^i><Dt-r^. fttf 

it I OOdB/mfeiT. JfSL< W5 OdB/mJWTi 
3ti.5. ^ffliffiS^fCfcC:^ Sfttfii^*!! 1 0 0 d B/m 

[0019] «ffl?SS^{C*j{^ 5?«^S^i5tfii». ^©i^ 
>^fii*JO. 5-8 p s/km/nm©ffiH<i:3n^>, T 

■SCifc-CtS. 0. 5 p s/km/nm*SI©^« 

/c. 8 p s/km/nm=&C^.Siejt!|t14©^-(b*S:^ 

[002 0] Sfc. *^?«©^tJt->7 T ^-N'tJJ^ 

C I TT©2mi* (feiT2maitB-r) fCjrSffltCjCo 
■c«5£$<ir<,»*. Oj5»L.. SI^©gR©fieffl«S8«:te 
c >x ». C ©ffl*5ffiffl?Sg^©TM J: •) i>mLSM-c 

[002 1 ] o/tij&s^r. :^m^<D^m^y v%y r ■< 

fSLi^y h3t^T'f^<©ffifflS$<t«ffl?Sg^{cj;o-c-> 
FetS^«g-e*-5J:^«:t9:S-r-2>. ^mti^c 
mtf2inffi(CteWS*-? h^7iffiS*il. 8Mm 30 

«T-c&n«> 5 0 0 0 mms«±©SR©«.^-c, ± 

i^©^jSg^K*jt:fSi'>i';b*- Keta*ll31^€> 

[0 02 2] C©J; ^ ft^144SIJg-r •5>fcS?)©«^(CO 

©«Jg^^• 7 > - 4f *s93e L r*«i>yt:!|ftt(ii©^MIg-C 
*S. ftte. a«igft:9-ij(fii. d a/d A «^IS[;^a- 
^•-C*-5. C©0ct:«3. r 2/r l*/h3 <ig:^-r.S 

Ae f f*iifc*cr&ffllS]*5&-SCi*i*53!>i^. J;-? 
•C. Ae f f ©t£:*:il,>5a*>6«. r2/rl* 40 
2. 5«T«:|9:^-r-5.i»*L.t». */c, r2/rl*5 

/ha < ft 0 r^i>i^m^fm(om^mifii^^ < ft 

miSS^t5(fii*ff S/c*K:«. r 2/r 1 4 1 . 3« 

[0 02 3]*/<:. »«T©i!SmJ:»). A2«0. 6 5- 

0. 8 5%©®HK:g:^T-2>iJ?$H<^ A2AS>*;gf-r 

^■SiAe f f ©ffi;:*ci^»;xD->^©fii^©MSL*sE 

itifto. /hs-rr-5<bHffa©j^s^tS(fii4tf6ci*j 
■r#ftc». $yc. 1^2 y>i^3©«jg-'<^y-4' (A so 



#132 0 0 1 -33 647 
8 

3. r 3) {*Ae f f . :5>tftxa-:/©S:^filKJ;-,-C 
*IJfE3tlS. S/c. Sr3 U>^/gB4©«S/^•^y-^f 
(A4. r4)«. ^fm:^\i-^tiyyV^ym.m<OWt 

-^©g:^<ii«:io-c. iSS^ffefii^riE. ^©t^-rn© 

[ 0 0 2 4 ] C©J; ^ ft»«f©ite*. agg^tJcfii^iE© 
fl*A:»fi©fii©l»mK:S93£-rS*»{cJ:ot:. 0fM© 
1#tt©*f-r 4«JS-'<^ ^- :f ©WKs&SMft 4 C 

[0 02 5] m«. Ae f f *S5 0~7 5 Mm\ ^ 
fSL:^XJ--y'ifiO . 0 3~0. 06ps/km/nm'© 

■5ti^», -0. 5 0%^Al^-0. 2 5%. 0. 6 
5%^A2^0. 85%. -0. 50%^A3^-0. 
25%. 0. 0%^A4g0. 30%, 1. 5^r2/ 
rlg2. 5. 1. 5^ (r3-r2) /r 1^2. 
5. 0. 5 ^ ( r 4- r 3) /r 2^2. 0i(,>^«jg 

*ji-»r. jgs^iScffl%iE©fii«:i9:^r*»^«. -o. 

5%^Al^-0. 05%. 0. 75%^A2^0. 8 
5%. -0. 50%^A3^-0. 15%. 0. 0%^ 
A4^0. 3%, 1. 5^r2/rl^2. 5. 1. 5 
^(r3-r2)/rlg2. 5. 0. 5g(r4-r 
3)/r2^2. Oit,>^fllJS-'<7^-iJ»©^*«iJg 

[0026] Aeff*S75— lOO/Ltm', :»ticXCi 
-■:fifiO. 06~0. 0 9 p s/km/nm'©<>©* 

«. -0. 50%^Al^-0. 20%. 0. 65%^ 
A2^0. 85%, -0. 50%^A3^-0. 25 
%. 0. 0%^A4S0. 30%. 1. 3^r2/rl 
^2. 5. 0. 5^ (r 3-r 2) /r 1 ^ 1. 5. 
0. 5^ (r4-r 3) /r 2^2. Otf.'^^m^J^y 
^-;S?©*ff?:j®S-r5!ki>^*s*So l§I«©#f*{C*jl,» 

T. &g^tJ[fii*iE©fitfcig:^-r.2>is^«, -o. 50 

%^Al^-0. 05%. 0. 65%^A2^0. 85 
%. -0. 50%^A3^-0. 15%. 0. 0%^A 
4^0. 30%, 1. 3^r2/rl^3. 0. 0. 5 
^ (r3- r2) /r 1^2. 5. 0. 5^(r4-r 
3)/r2^2. 0iC>5«Jgv>*^^-^»©^*«S 

[0 02 7] 3 Aeff*il00~120M 
m'. 3Cr>o^t5(>^n-7"3&«0. 0 8 — 0. lOps/k 

m/n m' ©fc©*ff J: "5 i-rs i ^ CCiKS^Utfil^iE 
©fiiJCiS^f •5>JS^{*, -0. 50% gA 1^-0. 2 
5%. 0. 65%^A2^0. 75%. -0. 5 0%^ 
A3g-0. 25%. 0. 0%^A4^0. 30%. 



C6) 



2001-33 647 



9 

1. 3^r2/rl^2. 5. 0. 5^(r3-r2) 
/rl^l. 5. 0. 5^(r4-r3)/r2^2. 



10 



{t:^y h^yrn^. MFD«^- K:7 ^-;UKS. ah 
@2 0</>«fttfa$tr*-5o 
[0029] 

mi] 



r2/rl 


(r3-r2)/r] 


(r4-r3)/r2 


Al 


A2 


A3 


A4 


kc 


Aeff 


MFD 


a 


do /dl 


ab<S20<^ 














w 






[ u m] 


Cos/km/ nra] 


[Ds/kiD/njn2] 


[dB/m ] 


2.0 


1.0 


1.0 


-0.4 


0.7 


-0.4 


0.2 


1. 52 


97. 06 


8. 12 


-2. 16 


0. 070 


16.3 


2.0 


1.5 


1.0 


-0.4 


0.8 


-0.3 


0.3 


1. 54 


81.33 


7. 73 


-1.99 


0. 067 


3.3 


2.5 


2.0 


2.0 


-0. 1 


0.8 


-0,4 


0.3 


1.45 


51.35 


7,31 


-1,85 


0. 038 


0.9 


2.5 


2.0 


2.0 


-0. 1 


0.7 


-0.4 


0.3 


1.52 


60. 22 


7. 82 


-2. 15 


0. 037 


10.2 


2.0 


2.0 


1.5 


-0.2 


0.8 


-0.4 


0.3 


1.52 


65. 03 


7. 44 


-2. 46 


0.036 


18.7 


2.0 


2.0 


1.5 


-0. 1 


0.8 


-0.3 


0.3 


1.51 


64.35 


7.81 


-2. 39 


0. 044 


12.9 


2.5 


2.0 


1.5 


-0.3 


0. 8 


-0.4 


0.2 


1. 18 


50. 20 


7. 20 


-1.92 


0.041 


7.6 


2.0 


1.5 


2.0 


-0.2 


0.8 


-0.4 


0.2 


1.51 


69. 73 


7.62 


-2.91 


0, 049 


6.8 


2.0 


2.0 


2.0 


-0.4 


0.8 


-0.3 


0.2 


1.56 


74. 11 


7,51 


-2.09 


0. 049 


14.6 


2.5 


2.0 


2.0 


-0. 3 


0.8 


-0.3 


0.2 


1.27 


54.62 


7.51 


-2.91 


0.052 


2.5 


2.0 


0. 5 


1.5 


-0. 3 


0.7 


-0.4 


0. 1 


1.57 


101.55 


8.93 


2.06 


0.081 


6.4 


1.5 


2.0 


0.6 


-0. 2 


0.8 


-0-4 


0.3 


1.53 


111.32 


7. 59 


2, 94 


0.083 


19.2 


2.0 


0.5 


1.0 


-0,4 


0. 7 


-0.4 


0.2 


1.59 


112. 39 


9. 33 


3. 48 


0, 087 


11.7 


1.5 


1.5 


0.5 


-0. 1 


0.8 


-0.2 


0.3 


1.59 


116.42 


8. 49 


2. 85 


0. 076 


19.0 


2.0 


2.0 


1. 5 


-0.4 


0.8 


-0.4 


0.1 


1.44 


70. 24 


7. 10 


3. 23 


0. 066 


3. 1 


2.0 


1.5 


2.0 


-0.2 


0.8 


-0.3 


0.1 


1.45 


70. 27 


7.62 


3.43 


0. 064 


0.8 


2.0 


1.5 


2.0 


-0.3 


0.8 


-0.4 


0. 1 


1.50 


74. 37 


7.30 


3.25 


0. 065 


0.7 


3.0 


1.5 


2.0 


-0.4 


0.7 


-0.3 


0.3 


1.28 


74. 54 


9. 24 


2. 54 


0. 085 


13.6 


3.0 


2.0 


2.0 


-0.3 


0.6 


-0.3 


0.3 


1.53 


74.59 


8. 74 


2.43 


0. 060 


8.9 


2.0 


l.O 


1.5 


-0.3 


0. 7 


-0.4 


0.0 


1.51 


85. 95 


7. 82 


2. 28 


0. 068 


4.8 


2.0 


1.5 


1.0 


-0.3 


0. 7 


-0.4 


0.2 


1.49 


86. 02 


7. 70 


2. 53 


0. 063 


5.4 


2.0 


1.0 


0.5 


-0.2 


0. 7 


-0.4 


0.3 


1.47 


86. 37 


8. 22 


2. 78 


0. 069 


4. 7 


2.0 


0.5 


1.0 


-0,4 


0. 7 


-0.3 


0.0 


1.44 


94.69 


8. 64 


3. 47 


0. 078 


17.7 


2.0 


1.0 


1.5 


-0.4 


0.7 


-0.2 


0.0 


1.56 


95. 43 


8. 19 


2. 76 


0. 073 


2.8 


2.5 


1.0 


2.0 


-0.4 


0.6 


-0.4 


0.2 


1.59 


99.68 


9.20 


2.34 


0. 075 


17.0 



[ 0 0 3 0 ] * 1 i 0 . ffifflSS 1 5 5 0 n m«:*J(,» 

0 0 d B /mttTT?* S <t ^ ^ft^^rSSS L . *>-3>+^ 
ccAe f f <Da;:*:i^tfe;^n-:?-(3Disa*ISISc:i*s-r 

[0 03 1 1 

ii®W{C'»d^ju*- K-cabo . a^-om-fm^ii^ 1 0 0 



ffl (^tSt;^n-rr. Aeff) (ommmm'SiTnLttif^ 
[03] 03 (a) ~03 (c) «. ee*©^t!t^':7 

40 SP. A"m3V>if&. 5 -3T. 6 --i'-7i»K. 



2001-33647 



[HI ] 



m2] 



r)2 n1 1 2 3 4^ 



na 



r1 



_r3 



12' 



A4 



A2 



Aa 



0.10 




100 




